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Introduction
Double taxation occurs when two or more countries assume jurisdiction over the same asset, income or transaction. For example, a subsidiary of a multinational firm may face double taxation and, consequently, will have to bear a higher tax burden than a domestically owned firm located in the same country. Bearing in mind a transaction in which a foreign subsidiary distributes dividends to its parent firm, it is possible to consider a situation of double taxationnon-resident dividend withholding tax on dividends distributed in the foreign country and corporate income tax on any received dividend income supported by the parent firm in its country of residence.
In the introduction to its model tax convention, Organization for Economic Co-operation and Development (OECD) emphasises the harmful effects that double taxation has on the movement of capital in the development of inter-country economic relations and the importance of removing obstacles resulting from double taxation (OECD, 2014) . In order to solve this problem, OECD developed a model for country-pairs to use in negotiating DTTs which is widely used all around the world.
Despite the efforts made to solve double taxation issues, it is not clear that DTTs have a positive effect on FDI and therefore result in a positive outcome for cross-border acquisitions. Actually, regarding the effect of DTTs on FDI, the literature is not consensual, there are empirical studies showing that the effect can be either positive, negative, or null. A possible explanation for the inconsistences shown by previous literature is the fact that DTTs not only aim to eliminate the double taxation problem in order to facilitate the movement of capital between countries but also intend to prevent tax evasion. The coexistence of different goals may lead to different results in what concerns the effect of DTTs on FDI.
Furthermore, an aspect addressed by the literature in favour of the use of DTTs is that withholding taxes under these treaties are gradually falling. Some sequential tax reductions are specified in the treaties, while others are achieved through renegotiations (Chisik and Davies, 2004) . Consequently, this may lead to an increase of FDI.
However, DTTs force countries to incur in various costs. Given the duration and labour intensity of the negotiation process, and the effort required to match treaty versions in different languages, the costs can be substantial, especially, for developing countries.
Additionally, the provisions in the treaty may conflict with domestic tax law, which has to be adapted as a consequence. Moreover, the potential loss of tax revenue resulting from a DTT must be considered.
Considering jointly DTTs' wide usage and the high costs associated with their implementation, it is very pertinent to examine if DTTs actually fulfil their ultimate goal stimulate the FDI. Therefore, this study aims to investigate if DTTs have contributed to build an attractive scenario for cross-border acquisitions.
In order to access the impact of DTTs, data of 44 913 deals made all around the world were collected for 155 pairs of countries that signed a DTT between 2000 and 2016. By observing the temporal evolution of the number of deals made between the pairs of countries considered, we conclude that DTTs do not affect significantly this number.
However, when selecting a subsample of 20 982 deals that have information regarding the deal value, we notice an increase of the average deal value after the implementation of a DTT.
Additionally, by taking the assumption that tax burden is fully capitalized in takeover bid premiums 1 , this study finds positive changes in takeover bid premiums after the signature of a DTT suggesting that these treaties are actually facilitating FDI. The initial sample was heavily reduced to perform this analysis because most deals collected do not have a known bid premium and/or do not have information for some control variables needed.
Therefore, the final sample is comprised by 142 deals for 36 pairs of countries. Moreover, by focusing only on deals made after a DTT's signature, this study concludes that the positive impact on premium does not depend on the number of years elapsed between DTT's effective date and the transaction date.
section and provides the reader the concepts to understand the main issues related with DTTs and FDI. Section 3 consists in a literature review of the topic which includes the main models around the topic and an analysis of similar studies. In section 4, the methodology for the current study is presented. Section 5 comprises all aspects related with the data used and the results are shown in section 6. Lastly, the main conclusions are presented in section 7.
Framework
Framework section's main goal is to provide the reader with all necessary tools to understand why double taxation is a problem, how can it be solved [subsection 2.1] as well as the main issues related with DTTs and FDI [subsection 2.2 and 2.3]. Additionally, it is explained how this study addresses the double taxation problem and how it aims to measure the DTTs' effectiveness [subsection 2.4].
Double Taxation
International double taxation can be either juridical or economic. On one hand, juridical double taxation can be defined as the requirement of comparable taxes in two or more countries to the same taxpayer on the same income or capital. According to Mesquita (1998) , juridical double taxation may occur when:
i)
There are conflicts between source and residence taxation principles.
Residence principle means that the residents of the country are taxed on their worldwide (local and foreign) income while the source principle indicates that only local income (income from a source inside the country) is taxed. Usually non-residents are taxed only on their income.
ii) The same person is considered to be a resident simultaneously by two or more countries or the different jurisdictions treat the same transaction as occurring on their territory.
iii) Countries tax all their citizens, residents and non-residents, on their worldwide incomee.g. USA, Mexico, Philippines.
On the other hand, economic double taxation refers to the taxation of two different taxpayers with respect to the same income or capital. Economic double taxation occurs, for example, when income earned by a corporation is taxed both to the corporation and to its shareholders when distributed as a dividend (Mesquita, 1998) .
Double taxation is a problem because it has severe adverse effects on the movement of capital between countries, as well as, in the development of inter-country economic relations. Consequently, this has motivated countries to find solutions to mitigate or eliminate double taxation. According to Mesquita (1998) , the solutions implemented can be classified into: 
Double Taxation Treaties
The most common way to avoid double taxation is through DTTs. DTTs are arrangements made between two countries that specify which country has taxing rights over a taxpayer, and, if they both have such rights, which one takes priority. These arrangements may define different rules for different types of income and the countries may also agree to exempt some income or gains from tax or allow a set-off of tax paid in one country against tax due in the other. Broadly, there are three possible situations: (i) only one country has the tax right, (ii) the tax right is divided by the two countries and (iii) both countries agree to exempt in some situations (Carvalho, 2000) .
Arrangements to avoid double taxations are not a new concept. Actually, the first conventions appeared at the end of the nineteenth century even though they only gained a higher importance after the World War II. Nevertheless, the pace of treaty conclusion has increased massively over the last decades: from an annual average of nearly 18 new conventions during the 60s, to 58 DTTs per year in the 80s, more than 80 in the 90s and reaching a peak of 117 newly concluded treaties in 1997. Between 2004 and 2007 it remained with a high average of 92 new DTTs per year. In the last years, there was a significant expansion of treaties involved developing and transitioning economies. By 2008, more than 50% of DTTs were between a developed country and a developing or transitioning economy (Baker, 2014) .
OECD has played a very important role in standardizing these conventions through the periodic publication of its updated model. OECD model aims to establish uniform principles, definitions, rules and methods for double taxation elimination among countries. Actually, the impact of the Model Convention has extended far beyond the OECD area and, nowadays, the majority of bilateral conventions follows OECD model 3 .
However, DTTs not only aim to eliminate the double taxation problem in order to facilitate the movement of capital between countries but also intend to prevent tax evasion. For instance, restricting tax evasion and tax avoidance through the implementation of transfer pricing rules may induce negative effects on international investment. Closely related to the anti-tax-avoidance objective of exchanging information and setting rules for transfer-price calculation is the argument that DTTs may help to reduce harmful international tax competition from tax heavens. Therefore some authors (Egger et al., 2006; Blonigen and Davies, 2004; Baker, 2014) suggests that the different purposes of DTTs affect the FDI flows in opposite ways and the positive impact is offset by the negative impact. Considering the high costs associated with DTTs implementation and its high usage nowadays, it is very relevant to understand how DTTs are influencing FDI [see subsection 3.3 for existing literature studying the impact of DTTs on FDI]. The high income economies follow a similar path to the one presented by the worldwide economy. However, the middle and low income economies were relatively immune to the crisis and the interest for developing countries as foreign investment destinations has increased over the past few years.
Foreign Direct Investment
Studying the Impact of DTTs on Cross-Border Acquisitions
The focus of this research is the impact of DTTs on cross-border acquisitions and it aims to answer the question -Have the DTTs effectively contributed to build an attractive scenario for cross-border acquisitions?
In order to access if DTTs are effectively promoting FDI, four main hypotheses are tested.
Firstly, a large sample of deals for pairs of countries was collected in order to access if there are changes in the number and value of the deals after the implementation of a DTT.
Assuming that DTTs are effectively promoting FDI, we expected to find an increase in the number and in the value of the deals made after the signature of a DTT. Therefore, we set the following hypotheses:
The number of deals increases after the signature of a DTT.
 [H2]
The average value of the deals is higher when there is a DTT in force Secondly, regarding bid premiums, Huizinga et al. (2012) provide empirical evidence
showing that additional taxation is fully capitalized into lower takeover bid premiums, where the takeover bid premium represents the difference between the estimated real value of a company and the actual price paid to obtain it. By taking the assumption that tax burden resulting from international taxation is reflected into lower takeover bid premiums, the present research aims to access if there are observable changes in takeover bid premiums after double tax relief convention. Additionally, it aims to access if sequential tax reductions and renegotiations do have a positive and gradually effect on FDI. Therefore, the following hypotheses are tested:
Companies are willing to pay higher premiums when there is a DTT in force  [H4] Companies are willing to pay higher premiums if the DTT is in force for a longer period of time.
Literature Review
The Literature Review is divided into 4 subsections. The study carried out by Huizinga (2) if a poison pill 4 is used, (3) if the takeover is preceded by a tender offer for all shares, (4) if the offer is supported by the broad of the target, and (5) if the bidder already owns at least 50% of the shares and seeks to acquire the remaining shares.
Impact of Double Taxation on Takeover Bid Premiums
By assuming that the tax burden resulting from international taxation is mirrored into lower takeover bid premiums, this research aims to access if after a double tax relief convention there are observable changes in the takeover bid premiums practiced.
Double Taxation Treaties
The primary goal of a tax treaty is removing the obstacles that double taxation presents in order to reduce its harmful effects on the exchange of goods, services, movements of capital, technology, and persons (OECD, 2014) . Janeba (1995) , Davies (2003b) and Chisik and Davies (2004) model these goals and demonstrate that by lowering withholding taxes on reparations to treaty partners and harmonizing tax laws, tax treaties can increase FDI. Janeba (1995) proves that tax competition leads to an inefficient allocation of the world's capital wich can be solved trough cooperation such as the implementation of DTTs.
Addicionally, Janeba (1995) concludes that credit method for the relief of double taxation has a clear advantage over exemption and deduction methods since neither fully harmonized taxes rates nor side payments are necessary. This is consistent with the observation that tax credits are very often adopted in double taxation treaties. Davies (2003b) shows that in the presence of symmetric countries regarding their endowments and technologies, the treaty always obtains efficient capital flows. In the case of assymetric countries efficient capital flows can be also reached if countries harmonize their tax rates while ruling out deductions (Davies 2003b ).
Despite the above mentioned, Gravelle (1988) , Radaelli (1997) and Dagan (2000) state that DTTs are not necessary for preventing double taxation. In fact, Dagan (2000) defends they serve "much less heroic goals such as easing bureaucratic hassles and cordinating tax terms between the contracting countries, and much more cynical goals, particularly redistributing tax revenues from the poorer to the richer signatory countries". However, Gravelle (1988) defends that treaties may potentially reduce uncertainty by providing a set of rules for dealing with disagreements between countries. Addicionally, Dagan (2000) and Christians (2005) indicate that double taxation problem can be solved through unilateral mechanisms. Neverthless, some problems such as protection against discrimination, exchange of information, and the mutual agreement procedure cannot be replicated by a country's unilateral actions (Arnold et al., 2002) .
For less developed countries, tax treaties represent a significant cost opportunity, taking resources away from the exploration of more direct ways to increase FDI. Also, entering a DTT often leads to a loss of tax revenue in developing countries (Easson, 2000) .
Therefore, if there are other ways to solve double taxation, they must be taken into consideration (Christians 2005) 5 .
In what concerns empirical evidences, Hines Jr. and Willard (1992) 
Impact of DTTs on Foreign Direct Investment
Despite the fact that there is not any study analysing the impact of DTTs on takeover bid premiums of cross-border acquisitions, some authors already conducted empirical studies on the effect of tax treaties on FDI. Recent literature has concluded variously that the effect is positive, that it is negative, and that there is no effect. Some reasons can justify the diversity of conclusions such as the use of different samples, time frames and estimation methods. Blonigen and Davies (2002) use ordinary least squares and fixed effects strategy to estimate the effect of DTTs on FDI and find evidence of a negative effect. The sample comprises developed countries as the source of FDI and both developed and less developed countries as recipients for the period between 1982 and 1992. Also Egger et al. (2006) find a significant negative impact of newly implemented tax treaties on outward FDI stocks. The authors state the different purposes of the tax treaties as a factor jeopardizing a positive relationship between tax treaties and FDI. However, they argue that even without tax avoidance goal, DTTs might have a harmful effect on FDI. Since the treaty can lead to reduced tax revenues, the governments will have less revenues to finance public infrastructures (thereby reducing the plant set-up costs) and this will result on higher fixed costs for multinationals. Therefore, Egger et al. (2006) estimate a negative impact of tax treaties on FDI that lies between -15% and -20% in the majority of the cases and takes a value of -31% at most. The authors use their own empirical specification which they implement via a propensity score matched differences-in-differences estimation strategy. The sample includes FDI flows from developed to developed and less developed countries for the period 1985 -2000. Blonigen and Davies (2004) revisit the same research question and focus on U.S. FDI activity between 1980 and 1999. They use a fixed effect strategy and find that the average of new treaty effect is not statically different from zero, for both inward and outward United States' FDI. Also Baker (2014) and Coupé et al. (2008) find no evidence of a relationship between DTTs and FDI. Louie and Rousslang (2008) focus on required rate of returns rather than FDI and find either a negative or no evidence of a relationship between tax treaties and required rate of returns.
In contrast, Barthel et al. (2010) and di Giovanni (2005) In the first one, the author uses a similar approach to Blonigen and Davies (2004 In order to set the control variables some of the studies described above (Blonigen and Davies, 2002; Blonigen and Davies, 2004; Baker, 2014; Barthel et al., 2010) 
Treaties Renegotiations and Tax Reductions
One aspect addressed by the literature in favour of the use of DTTs is that withholding taxes under these treaties are gradually falling. Some sequential tax reductions are specified by timetables into the treaties themselves, whereas others are achieved through renegotiation (Chisik and Davies, 2004 ). Chisik and Davies (2004) model the effect of renegotiations and conclude that tax treaties can indeed increase FDI and improve the global allocation of capital relative to non-treaty outcomes. Davies (2003a) conducts a study in order to support Chisik and Davies (2004) . However, the author does not find robust positive impact of renegotiations on FDI. In order to conduct his empirical study, Davies (2003a) uses the CMM model as the departure point and introduces a dummy variable indicating whether or not a revision took place.
Methodology
Regarding the methodology, this study uses four different models in order to test the four hypotheses previously presented.
The first two models aim to test if the number of deals increase after a DTT is implemented [H1] and if the DTTs have impact on the average size of the deals [H2], respectively. These models, (1) and (2), are similar to models used in previous studies that measure the impact of DTTs on FDI flows (Blonigen and Davies, 2002; Egger et al., 2006; Blonigen and Davies, 2004; Baker, 2014; Coupé et al., 2008; Louie and Rousslang, 2008; Barthel et al., 2010; di Giovanni, 2005; Neumayer, 2007) . Regarding the hypotheses [H3] and [H4]companies are willing to pay higher premiums when there is a DTT in force and, even higher, if the DTT is in force for a longer period of timethe model developed by Huizinga et al. (2012) is taken as the departure point.
By introducing takeover bid premiums in our annalysis, we are contributing to the introduction of a new way to measure DTTs' effectiveness.
The following linear regressions models are set: In both models, Bid Premium at the rumour date is set as the dependent variable. By considering the rumour date rather than the announced date, the possible effects resulting from speculation before the transaction are mitigated 6 .
The explanatory variable of main interest in model (3) is the presence of a DTT as in the models (1) Regarding the other independent variables, they do not differ between models and can be divided into three groups: country controls, target controls and general deal information.
Regarding the country controls, two variables of control are used -GDP_aq and GDP_tg.
These two terms represent GDP per capita of both acquirer and target countries and control for countries macroeconomic situation in the year of the transaction.
In what concerns the target company situation, three variables are used: Mkt_cap, MtB and DtM. Market Capitalization (Mkt_cap) controls for the target size in the year before the transaction. In most observations, this value was taken directly from Zephyr 7 . Market to book value (MtB), also known as price to book ratio, is used to compare a company's current market price to its book value indicating whether a company is over or under evaluated. A relatively small market-to book ratio suggests that the target is undervalued and, consequently, it could result in a higher premium. The year before the transaction occurred is used as reference for market to book value and the formula used to obtain it is the following 8 :
= −
In order to access target financial situation, the variable DtM is used. DtM measures the total amount of outstanding company debt as a percentage of the firm's total capitalization
in the year before the transaction. This ratio is an indicator of the company's leverage, which is defined as using debt to purchase assets. Also, in the collection of the Debt values, Amadeus was used when Zephyr did not provide the value. 7 However for observations which Zephyr did not provided this information directly, the following formula was used:
It is also important to refer that, for the estimation of the regressions, when MtB presented a negative value, zero was used as a proxy. This is a reasonable hypothesis considering that a negative value for market capitalization only occurs when Net Assets assume a negative value and does not indicate whether a company is being over or under evaluated. In our sample, this only happen in 5 observations and, therefore, it does not strongly affect the results Lastly, %ofaq represents the percentage of acquisition and Year_dummy controls for year fixed effects and represents a group of dummy variables indicating the year of the transaction.
Data
In order to estimate the models presented in the previous section, information regarding several deals was collected. Due to the different variables used in our models, not all the deals were considered in the estimation of all models. As a result, four subsamples are considered according to each of the models presented in the previous section. The selection of the deals was made through several steps, where the first 3 ones are common among all the subsamples. In this section, the common steps are presented firstly, followed by a description of each of the subsamples used.
Sample Selection -Common Steps
The first step consisted on the choice of the 10 countries with the highest levels of FDI in the last 20 years. After analysing the data provided by the World Bank regarding FDI, the countries selected were: China, United States, India, Japan, Germany, Russian
Federation, Brazil, United Kingdom, France and Indonesia.
The following step was to find out which and how many DTTs were signed by each one of these countries during the period from January 1 st , 2000 to January 1 st , 2016. In order to do this, IBFD Tax Treaties database was used and 308 DTTs were selected. Each of these DTTs corresponds to a pair of countries that signed one of these treaties during the period considered.
The third step consisted in picking acquisitions made between the pairs of countries selected on the previous step in the period between 1996 and 2017. Zephyr was the database selected to complete this step. Resulting in a sample of 45 687 deals and 249 pairs of countries. This sample is the departure point for setting the subsamples presented below.
Subsample [H1]
In order to test if the number of deals increases after the signature of a DTT [H1], the pairs of countries that had either only observations before the signature of a DTT or only observation when there is a DTT in force were eliminated. This result in a subsample of 155 pairs of countries and 44 913 deals. Among the deals selected 56% were made when there is a DTT in force.
The deals selected date from June 4 th , 1996 to March 30 th , 2017 and follow the distribution illustrated in Figure 2 . In Figure 3 , the distribution of the deals for pair of countries is presented. As shown, 35% of the deals considered are between companies from United
Stated of America and United Kingdom (see Appendix 1 for List of Country Codes and
Appendix 2 for List of DTTs).
Subsample [H2]
The second subsample only includes acquisitions with a known deal value and from pairs of countries that had deals before and after the signature of a DTT, in a total of 20 982 deals made within 131 pairs of countries. 51% of the deals in this subsample were made after a DTT 9 . Regarding the deal value, as it can be seen in Table 1 , the average (median) deal value made after the implementation of a DTT is equal to € 235.33 million (23.72), while the value of those made before the signature of the treaty is € 299.65 million (21.24). 9 Information regarding the temporal evolution and the pairs of countries used in the subsample [H2], can be seen in Appendix 3. The median is lower before the implementation of a DTT as we expected. However, the mean follows the opposite pattern. This discrepancy happens due to the presence of outliers. By eliminating the 5 deals with the highest values, which corresponds to 0.02% of our sample, we verify that mean becomes higher in the group of deals made after a DTT's signature. 
Subsample [H3]
In order to test if companies are willing to pay higher premiums when there is a DTT in force, only the deals with the bid premium at the announced date known were selected.
Additionally, data for all the variables used in the model (3) -€ 1 847 millionis higher than the average deal value of the previous subsample [H2] -€ 267 million. This is not surprisingly since it is easier to obtain data for large deals. Table 2 shows the average (and medians) of the bid premium at the rumour date, market capitalization, market to book value and debt divided by market capitalization.
When testing for the differences on bid premiums between the group of deals where there is a DTT in force and the group of deals made before the implementation of a DTT, we verify statically significant positive differences for both mean and median. This might indicate that DTTs are actually being effective. 
Subsample [H4]
In order to access if the bid premiums increase gradually after the DTTs' implementation, only the 105 deals made when there is a DTT were kept from our last subsample [H3].
Regarding these deals, they happened on average (median) 6.69 (7.00) years after the DTT's effective date and follow the distribution shown in 
Results
In this section, the results are presented according to the hypotheses previously stated.
Firstly, the impact of DTTs on the intensity of cross-border deals is tested [subsection 6.1]. Secondly, changes in the average deal value as result of the implementation of a DTT are analysed [subsection 6.2]. And, finally, we access whether companies are willing to pay higher bid-premiums when there is a DTT in force and whether the bid-premium increases gradually after the DTTs' implementation [subsection 6.3].
Impact of DTTs on the Number of Deals
In order to access if the number of deals increases after the signature of a DTT, 3
regressions are estimated as shown in Table 3 As shown, there are not strong evidences of relationship between the existence of a DTT and the number of deals practiced. The coefficient associated with DTT_dummy in the first regression is estimated with a significance level of 10%, which suggest a positive relationship between the implementation of a DTT and the number of cross-border deals within the countries that signed the DTT. However, when controlled by macroeconomic variables (sum of GDP per capita of both countries) the relationship disappears as the coefficients associated with our variable of main interest (DTT_dummy) are not statistically significant. Consequently, we conclude that the implementation of a DTTs do not influence the number of deals occurred between companies belonging to the two countries that signed the DTT. This contradicts di Giovanni (2005) who indicates the increasing number of DTTs as an explanatory factor of the increase of mergers and acquisition activity in the 90's.
However, this conclusion is not enough for accessing the DTTs' effectivenessif the number of acquisitions made before and after the implementation of a DTT does not vary but those made after are larger, the DTT is still being effectively on the promotion of FDI.
Having this in mind, our following annalysis focus on the deals value.
Impact of DTTs on the Average Deal Value
Our hypothesis 2 states that the average value of the deals is higher when there is a DTT in force. In order to test it, 3 regressions are estimated following the same pattern as the ones shown above. The only difference lies on the fact that the dependent value is the average deal value of the pairs considered in a given year. The results are presented in Table 4 .
As shown below, the coefficients associated with our independent variable of main interest -DTT_dummy, are always positive and statistically significant, which strongly suggest that DTTs do have a positive impact on the average value of the deals practiced.
The average deal value is estimated to increase up to € 53 million when there is a DTT in force. Our results lead us to conclude that in spite of the fact that DTTs are not stimulating the number of deals made, these treaties are actually promoting FDI, since larger deals are made when there is a DTT in force 10 . A possible explanation is that lower value deals, mainly done due to tax evasion purposes do not occur after the implementation of a DTT, since tax avoidance is more difficult after a DTT is implemented. However, larger deals, those that are worth to stimulate occur more often.
The main difference between the current study and the ones presented previously (such as Blonigen and Davies, 2002; Egger et al., 2006; Baker, 2014; Coupé et al., 2008; Barthel et al., 2010) is that we are only considering cross-border acquisitions while the other authors consider the whole FDI. Other differences such as different estimation methods, samples and control variables can justify different results. Nevertheless, our results are consistent with Barthel et al. (2010) who conclude that DTTs do lead to higher FDI stocks. 10 In order to estimate the impact of DTTs on the average deal value some of the deals used to estimate the impact of DTTs on the number of deals were eliminated due to the lack of information regarding the deal value. For that reason, we estimated the same regressions presented in 6.1 with the sample of deals with information regarding the deal value. The results confirm the inexistence of relationship between the DTTs and the number of deals as shown in Appendix 4.
Impact of DTTs on Bid Premiums
In this subsection the results are presented though 3 steps. Firstly, 6 regressions are estimated in order to access if companies pay higher premiums when there is a DTT in force. All these regressions have in common the dependent variable -Bid Premium.
However, different explanatory variables are used as shown in Table 5 . Secondly, there is an attempt to estimate the more robust possible regressions by using winsorizing 11 technique as well as natural logarithms for some variables. By taking a natural logarithm of some variables, a positively skewed distribution turns into a more normal one. Finally, in order to understand if tax reductions and renegotiations of existing DTTs stimulate FDI gradually, regressions to test if the DTTage influence bid premiums practiced are estimated. Table 5 , in the first regression, only the DTT_dummy is set as the explanatory variable. Regarding the 2 nd , the 3 rd and the 4 th regressions, country controls, target controls and the percentage of acquisition are added respectively. Finally, the 5 th and the 6 th regressions consider all the controls jointly. The only difference between these two regressions lays on the fact that the 6 th one considers year fixed effects while the 5 th does not.
As shown in
All the regressions but 2 estimate a positive relationship between the independent variable of main interest -DTT_dummyand the Bid Premium with either a significance level of 5% or 10%. The regression coefficients associated with DTT_dummy vary between 28 to 33 percentage points (pp).
In the second step, there is an attempt to estimate the more robust possible regressions. Table 6 , all the regressions estimate a positive relationship between the existence of a DTT and the bid premium practiced. Additionally, by observing the coefficients estimated for the variable DTT_dummy, it is possible to verify that all are estimated with a significance level of 1%, expect for the 4 th regression which is estimated with a significance level of 5%. The regression coefficients associated to DTT_dummy vary between 12 to 20 pp. This strongly suggest that companies are willing to pay higher premiumsup to 20 pp.when there is a DTT in force. High premiums as a result of a DTT are a strong indicator that those treaties are being effective on the promotion of the FDI. It is possible to argue that due to the elimination of the double taxation burden, companies become more available to invest abroad.
Our results are in agreement with Huizinga et al. (2012) who provide empirical evidence showing that additional taxation resulting from international double taxation is fully capitalized into lower takeover bid premiums.
Finally, in order to understand if tax reductions and renegotiations of existing DTTs stimulate FDI gradually, only the deals occurred after a DTT is implemented are use in the regressions estimated and shown in Table 7 . On the contrary to the expected, our results do not show any evidences of a positive relationship between our explanatory variable of main interest -DTTageand the bid premiums practiced. Actually, the coefficients associated with DTTage are not statically significant in all the regressions estimated. This might suggest that tax reductions and renegotiations do not have any gradual effect on FDI. As shown in Appendix 5 even when using winsorizing technique and natural logarithms for some variables, there are no evidences of relation between the number of years elapsed between the effective date of DTT and the transaction date and the bid premiums practiced. This result is consistent with Davies (2003a) who concludes that renegotiations have no robust positive impact on FDI. Since renegotiations usually set transfer pricing rules, this may be offsetting the positive effect resulting from the reduction of withholding taxes.
Nevertheless, our results lead us to conclude that companies are willing to make larger and to pay higher premiums after the signature of a DTT which implies that DTTs are an effective tool on the stimulation of FDI. Even so, we do not eliminate the hypothesis stated by several authors (Egger et al., 2006; Blonigen and Davies, 2004; Baker, 2014) that the different purposes of DTTs affect the FDI flows in opposite ways but we do prove that this effect it is only partial and the positive impact overlaps the negative one.
Moreover, alongside the favourable impact of DTTs on FDI, it is important to take into account the high costs associated with the implementation of one of these treaties.
Conclusions
The objective of this research is to study the impact of DTTs on cross-border acquisitions.
There are 3 main reasons justifying the importance of studying the real impact of DTTs.
First of all DTTs are widely used all around the world and its importance has increased in the last decades. Secondly, there are high costs associated with their implementation.
And, finally, there is a lack of agreement among the literature regarding their effectiveness in promoting FDI.
The current study starts by replicating the work of the authors that analysed the impact of DTTs on the FDI flows (Blonigen and Davies, 2002; Egger et al., 2006; Blonigen and Davies, 2004; Baker, 2014; Coupé et al., 2008; Louie and Rousslang, 2008; Barthel et al., 2010; di Giovanni, 2005; Neumayer, 2007) , using both the number and the value of deals practiced between two countries as proxies for FDI flows. Moreover, it introduces a new way to measure the impact of DTTsthrough takeover bid premiums. Jointly considering double taxation as a driver of lower takeover bid premiums and DTTs as a powerful tool in solving the double taxation problem, we expected to find positive impact of DTTs on the premiums practiced. Furthermore, assuming FDI is stimulated by sequential tax reductions either specified in the treaties or achieved through renegotiations, we aimed to find a positive and gradual relationship between the treaties' age and the premiums practiced.
When replicating previous studies, we found that there are not changes in the number of deals after the signature of a DTT but the deals carried out when there is a DTT in force do have higher values. Consequently, our findings lead us to conclude that DTTs effectively promote FDI since larger deals are made after the implementation of a DTT.
It is possible to argue that lower value deals, mainly done due to tax evasion purposes do not occur after the implementation of a DTT, since tax avoidance is more difficult after a DTT is implemented. However, larger deals, those that are worth to stimulate occur more often.
Regarding the bid premiums, we conclude that companies are willing to pay higher premiumsup to 20 ppwhen there is a DTT in force. This reinforces the idea that the DTTs are effectively promoting FDI. Nevertheless, we conclude that the years elapsed between the effective date of a DTT and the transaction date do not affect the premiums practiced. This result is consistent with the empirical study carried out by Davies (2003a) .
The current research main limitations are related mainly with lack of information and sample dimensions. Regarding the estimation of the impact of DTTs on both the number and the value of the deals, considerably large samples were used. However, only control variables for countries GDP are included. Future researches may use other control variables such as the ones used in CMM model. In what concerns the analysis of the evolution of the bid premiums, when collecting information for all the variables used, information for several deals is missing and only the deals with all the information are used which limit our sample considerably. Future empirical studies may use a larger sample of deals, as well as, different estimation methods. Additionally, other control variables could be added to the model. Some examples of variables are present in the study conducted by Huizinga et al. (2012) such as dummy variables indicating: if equity is offered to target shareholders, if there is a defence measure against the takeover in the form of a poison pill, if the takeover is preceded by a tender offer for all shares, if the offer is supported by the broad of the target and if the bidder already owns at least 50% of the shares and seeks to acquire the remaining shares. Furthermore, regarding the estimation of the relationship between the treaties' age and the premiums practiced, it would be useful to collect information regarding the renegotiations and the tax reductions specified in the DTTs. 
Appendix 4 -Impact of DTTs on the Number of Deals (2)
